Abstract The development of preschool children of Aboriginal heritage is jeopardized by the inter-generational transmission of risk that has created, and continues to create, social disadvantage. Early intervention programs are intended to mitigate the impact of social disadvantage. Yet, evidence of the effectiveness of these programs for children of Aboriginal heritage is limited. The purpose of this study was to examine the effects of a two-generation, multi-cultural preschool program on 45 children of Aboriginal heritage and their caregivers. We used a singlegroup, pretest (program intake)/posttest (program exit) design with follow-up when the children were 7 years old. We used an observational measure of child receptive language (Peabody Picture Vocabulary Test-III) and caregiver-reported measures of child development (Nipissing District Developmental Screen), risk for child maltreatment (Adult-Adolescent Parenting Inventory; AAPI), parenting stress (Parenting Stress Index; PSI), self-esteem (Rosenberg Self-Esteem scale; RSE), and life skills (Community Life Skills scale; CLS). Using paired t-tests we found statistically significant increases in child receptive language scores between intake and exit, and repeatedmeasures ANOVA showed that these improvements were maintained up to age 7 years. For caregivers, Pearson's correlations demonstrated that risk for child maltreatment, parenting stress, self-esteem, and life skills were stable over time. Results of this study suggest that children of Aboriginal heritage can benefit from participation in a twogeneration, multi-cultural preschool program. Their caregivers may have received greater benefit if issues of intergenerational transmission of the negative influences of residential schools were addressed as part of programming.
the Aboriginal population, as compared to only 19% of the non-Aboriginal population (Ball 2008) , Aboriginal poverty may have far-reaching effects on the functionality and sustainability of Canadian societies in the future. The gap in life expectancy between Aboriginal and non-Aboriginal populations is between 5 and 7 years (Ring and Brown 2003) . Aboriginal children are 1.5 times more likely than non-Aboriginal children to die before their first birthday (Canadian Institute for Health Information 2004). Furthermore, Aboriginal children are seven times more likely to be born to an adolescent mother than other Canadian children; and one of the reasons that Aboriginal women give for leaving school early is to care for a child (Ball 2008; Guimond and Robitaille 2008) . Currently, only half of Aboriginal children attend any sort of preschool program (Statistics Canada 2004) . By Grade 4, Aboriginal children are over-represented (16% higher than nonAboriginal children) by teachers as ''not meeting expectations'' (Ball 2008) , and only 52% will go onto complete high school (compared to 74% of the general population) (Statistics Canada 2004) .
There is strong evidence that early intervention can prevent developmental delay, promote literacy, numeracy, and social competence, and improve school readiness, especially in disadvantaged families (Barnett and Hustedt 2005; Barnett and Ackerman 2006; Karoly et al. 1998; Karoly et al. 2005; McCain et al. 2007; Randall 2001; Young and Richardson 2007) . Early intervention programs that target preschool children and their caregivers may be especially beneficial to improve outcomes. Such programs are typically called two-generation programs (St. Pierre et al. 1998 ). Yet there is limited evidence of outcomes for specifically children of Aboriginal heritage.
Aboriginal Head Start (AHS) is a two-generation preschool program inspired by the Head Start movement in the United States. AHS is a government funded program designed to reduce educational disparities between Aboriginal and non-Aboriginal children (Ball 2008) . AHS provides a safe, supervised, and stimulating environment for young children, including adequate nutrition, and a place to learn socialization skills. AHS offers parenting education, life skills, and food preparation training (Ball 2008; Health Canada 2001; Statistics Canada 2004) . Although there are some indications that AHS reduces the risk of a child repeating a grade, there have not been any systematic evaluations of program impacts on child development, health, or long-term outcomes for children of Aboriginal heritage or their caregivers (Ball 2008) .
Similar to AHS, the Calgary Urban Project Society (CUPS), One World Child Development Centre (from here on in referred to as One World) is a two-generation, multicultural preschool program designed to provide comprehensive, integrated early intervention to simultaneously address the needs of preschool children and their caregivers living with low income. One World aims to provide a safe, supportive, stable environment that is conducive to learning. Each year, a total of 50 preschool children are enrolled. Of these, approximately 36% were of Aboriginal heritage. The purpose of this study was to evaluate outcomes for children of Aboriginal heritage and their caregivers who enrolled at One World. The research questions were: What is the effect of a two-generation preschool program on receptive language skills in children of Aboriginal heritage living in families with low income? What is the effect of the program on parent-reported global child development? What is the effect of the program on caregivers' perceptions of (a) risk for child maltreatment, (b) parenting stress (c) self-esteem, and (d) management of daily life skills? For the purpose of this study, 'caregiver' refers to a biological parent or other kin caregiver, such as a grandmother or auntie.
Rooted within a framework of ecological theory (Bronfenbrenner 2005) , two-generation programs are believed to be of benefit in situations where the needs of a population interact within complex environmental systems (Guralnick 2001) . The underlying premise of One World assumed involvement of the family as the primary socializing agent and context for the child's development (Unger et al. 2004) . Caregiver involvement was aimed at improving parenting and the family environment to operate synergistically with child-focused early intervention programming to enhance short-and longer-term gains for the child and caregiver.
Method
We used a single group, pretest/posttest design with follow-up when the children were 7 years old. We recruited preschool children and their caregivers to the program through agencies serving families with low income, and by word-of-mouth. We carried out our study in parallel, but independent of One World programming. There were separate eligibility criteria for enrolment in the program and participation in the study. Children and their caregivers were eligible to attend the program if they had a low income, and the child had one or more risks of developmental delay. Risks included (a) caregiver mental illness, (b) addictions within the family, and (c) social isolation. Criteria to remain in the program were (a) child attended regularly, (b) caregiver attended a 6-week parent education course, and (c) caregiver volunteered periodically to supervise children on the school bus. Children in foster care were ineligible, unless an older sibling attended the program previously. Children and their caregivers were eligible to participate in the study if they were enrolled in the program for at least 3 consecutive months. We selected 3 months so that the child had a minimum exposure to early intervention programming and the caregiver completed the required education component.
Participants
Between December 2002 and September 2008, 45 children of Aboriginal heritage and 38 caregivers participated in the study. See Table 1 for socio-demographic characteristics. Twelve children and 7 caregivers were available for follow-up at 7 years. Of the 45 children with data at intake, 10 were in foster or kin care by the age of 7 years. We found no significant differences in age at intake (p = .35), education level (p = .68), marital status (p = .20) or child welfare involvement (p = .28) for caregivers with data at 7 years and those without. Although we used birthday cards, reminder refrigerator magnets, and set up a social networking site for the study, retention was challenging. A contributor to the low retention rate at follow-up was the refusal of children's services in Alberta to allow visits to children placed in foster care. Where families had relocated to other provinces in Canada, these visits were allowed. An institutional ethics review board approved the study. All caregivers who were eligible for the program consented to participate in the study, and accepted a gift certificate at each data collection point to recognize their contribution. 
Early Childhood Education
The center-based, preschool/kindergarten program was designed to prevent developmental delays and promote literacy, numeracy, and social competence (Cooper and Hoffart 2002) . The curriculum focused on the interests of children to motivate learning (Gandini 1993; Hewett 2001) , and daily classroom routine was important. The teacher-tochild ratio was maintained at 1:8. All teachers had formal education (certificate, diploma, or university degree) and experience in early childhood education; professional development occurred throughout the year. Teachers visited the child and caregiver at home four times per year, and caregivers were encouraged to participate in school activities. The program was a clinical practice site for undergraduate students from nursing, social work, and early childhood education.
Children attended classes 4 days per week, 5 h per day from early September until late June, with the option to attend recreational activities during the summer. Breakfast, lunch, and snacks were designed around the preschool-age Canada Food guide (Health Canada 2007) and provided 65% or greater of the child's total daily nutritional requirements (unpublished data). School bus transportation to the program was provided because low income families were geographically dispersed (Heisz and McLeod 2004) . Buses were equipped with child car seats and supervised by volunteer caregivers.
Children identified by their teachers or through screening as a part of this study, were referred for further assessment by an on-site team of licensed developmental specialists (occupational, physical, speech and language therapists, and psychologists), for which One World received additional government funding. Community health nurses and developmental pediatricians held regular clinics on site. Dental, hearing, and vision screenings were conducted off-site as field trips, with the services donated by private practices and college training programs. After kindergarten, a family support worker assisted the children and their families with the transition to their neighborhood schools.
Parent Education
Parent education included a mandatory 6-week series of parenting and life skills classes at program entry. During this series, group and one-on-one parenting classes addressed topics such as positive parenting behaviors and strategies to promote optimal child development. Additional standardized parenting programs, such as Nobody's Perfect (Health Canada 2003) and 1, 2, 3, Magic (Phelan 2004) , were offered on-site by certified facilitators. Life skills classes addressed topics such as managing stress, substance abuse, household and family routines, budgeting, personal health and wellbeing, self-esteem, healthy relationships, and job skills.
Attendance was optional at other parent education sessions that took place throughout the year. These included (a) how to apply for public transit subsidies; (b) how to cook nutritious food on a small budget; and (c) crafts, such as making dream catchers. The parent advisory committee met monthly to provide advice about programming.
Family Support
Family support was provided through a minimum of four home visits per year by a registered social worker. Families in need received more intensive support (i.e., extra home visits and telephone contacts). Family support strategies included goal setting, counseling, and advocacy to access food, stable housing, and legal and child welfare systems.
Procedures
Children and their caregivers were assessed when they entered (intake), when they exited (exit) the program, and when the child was 7 years old. Child observational measures were collected in a designated quiet space on site, while 7 year visits were collected in the family home by research assistants who were trained in developmental screening and maintained inter-rater reliabilities of 98% or greater. Caregiver reported measures were completed as paper and pencil questionnaires by biological parents, only.
Child Measures

Peabody Picture Vocabulary Test 3rd edition (PPVT-III)
The PPVT-III (Dunn and Dunn 1997 ) is a standardized (M = 100; SD = 15), observational measure of receptive language for individuals over the age of 2 years. Higher scores indicate greater receptive language skill. The PPVT-III has been used on samples of preschool and kindergarten children living in poverty; the norms accurately represent children from low income backgrounds Craig 1999, 2004) . The PPVT has been used widely as a proxy for school readiness (Downie 2000; Human Resources and Social Development Canada, & Statistics Canada 1996; Kohen et al. 2002) .
Nipissing District Developmental Screen (NDDS)
The 
Caregiver Measures
Parenting Stress Index-Short Form (PSI-SF)
The PSI-SF (Abidin 1995 ) is a 36-item, self-report designed to measure parenting stress on four subscales: (a) parental distress, (b) parent-child dysfunctional interaction, (c) difficult child, and (d) defensive responding. The PSI-SF uses a 5-point Likert scale 1 (strongly agree) to 5 (strongly disagree). Items on the PSI-SF are derived from the full PSI, which has well established reliability and validity (Abidin 1995) . Clinical cut-offs vary by subscale: (a) parental distress C33, (b) parent-child dysfunctional interaction C26, (c) difficult child C33, (d) total score C86, and (e) defensive responding B10. Cronbach's alphas reported for the subscales were .87 for parental distress, .80 for parent-child dysfunctional interaction, .85 for difficult child, and .91 for total stress. For this study, Cronbach's alphas for the subscales were .86, .85, .83, and .92, respectively.
Rosenberg Self-Esteem (RSE) Scale
The RSE (Rosenberg 1965 ) is a 10-item, uni-dimensional, self-report measure of global self-esteem on a 4-point Guttman scale 1 (strongly agree) to 4 (strongly disagree); higher scores indicate greater self-esteem. For this study, the RSE item responses were summed to create a total score. A total score of \15 is considered in the clinical range. Test-retest reliability was .85 over 2 weeks. Convergent validity with the Coopersmith Self-Esteem Inventory (Coopersmith 1967 ) has been established (r = .60). Cronbach's alphas ranged from .74 to .80 in different studies (Rosenberg 1965) . For this study, Cronbach's alpha was .88.
Community Life Skills Scale (CLSS)
The CLSS is an adaptation of the 33-item, binary (yes/no) scale originally developed by Barnard (1991) to measure daily life skills in negotiating the use of community resources on six subscales: (a) transportation, (b) budgeting, (c) support services, (d) support involvement, (e) interests and hobbies, and (f) regularity, organization and routines. The original interview version of the CLSS was time-consuming to administer. In the adaptation, the CLSS items were reworded to enable the individual to self-complete the scale. The yes responses are summed to create subscale and total scores; higher scores indicating greater ability to use community resources. A total score of \18 is considered worrisome (Barnard 1991) . Cronbach's alphas have been reported to range from .63 to .69 (Barnard 1991) . For this study, Cronbach's alpha for the total score was .80.
Adult-Adolescent Parenting Inventory-2 (AAPI-2)
The AAPI-2 (Bavolek and Keene 2001) is a 40-item, selfreport, questionnaire designed to assess attitudes about child rearing among adult and adolescent parent and preparent populations. The AAPI-2 provides an index of risk for practicing parenting behaviors known to be linked with child maltreatment. There are five subscales: (a) expectations of children, (b) empathy towards children's needs, (c) use of corporal punishment as a means of discipline, (d) parent-child role responsibilities, and (e) children's power and independence. Responses on a 5-point Likert scale range from 1 (strongly agree) to 5 (strongly disagree); higher scores indicate lower risk for child maltreatment. A subscale score below 5 is considered to be in the clinical range. There is no total score computed for this measure. Cronbach's alphas reported for Form A subscales range from .80 to .92 (Bavolek and Keene 2001) . For this study, Cronbach's alphas for the subscales ranged from .47 (power and independence) to .91 (role reversal).
Results
Children
Children improved their receptive language scores by 10 points between intake (M = 88.37; SD = 15.78) and exit (M = 98.03; SD = 12.65), t(37) = 5.228, p = .001, CI 5.92, 13.40. See Table 2 . On average, children continued to score slightly below the typically developing child at program exit. Of note, the standard deviation decreased between intake and exit suggesting that participation at One World decreased the variability in receptive language scores over time. A one-way repeated-measures ANOVA demonstrated that children had significantly better receptive language scores at exit and 7 years than they did at intake, F(2, 22) = 6.67, p = .005. Repeated-measures t-tests demonstrated that there was a significant improvement in receptive language scores between intake and exit, t(11) = 3.480, p = .005, and intake and 7 years, t(11) = 2.234, p = .047, but there was no change in receptive language scores between exit and the 7 year follow-up, t(11) = 1.360, p = .201. See Table 3 . Between intake and exit, fewer children were at risk for global developmental delay. At intake, 21 children (57%) were flagged on the NDDS by their caregiver as failing to achieve age appropriate developmental milestones; at exit, only 13 children (35%) were flagged.
Caregivers
Caregivers' scores were highly correlated between intake and exit (Pearson's correlations ranged from r = .30 [PSIDysfunctional Interaction] to .83 [RSE] ). See Table 4 . Furthermore, caregiver scores were highly stable up to the Table 5 . This suggests that there was little change in Aboriginal caregivers' perceptions of parenting stress, self-esteem, acquisition of daily life management skills or risk for child maltreatment between intake, exit, and follow-up.
Discussion
For children of Aboriginal heritage, participation in a twogeneration preschool program had a statistically significant positive effect on their receptive language scores. On average, children gained nearly 10 standard deviation units during their participation at One World and this improvement was sustained following exit from the program until at least 7 years of age. This increase is somewhat better than the well known Abecedarian Project, which demonstrated an 8-point increase in cognitive skills (Campbell et al. 2002) , and was similar to the universal pre-K program for Native American children in Oklahoma, which found a 9-point increase on the Letter-Word Identification tests (Gormley et al. 2005) . These results suggest that One World demonstrates outcomes at least as good as or better than other established early intervention programs for children at risk. Furthermore, these positive effects are sustained after the children leave the program until at least 7 years of age.
However, it is concerning that, even after participating in intensive early childhood intervention, on average, these children continued to score below the typically developing child on receptive language. On a positive note, we have found that the amount of time children of Aboriginal heritage spend at One World is positively related to receptive language scores between program intake and exit (Benzies et al. 2010) . Together, these results suggest that there may be increased benefits of early intervention programming for these children if programming begins earlier and continues throughout the preschool years. This assertion is consistent with other advocates of early childhood intervention who suggest that preschool is too late for children who have serious risks for developmental delays (McCain et al. 2007) . Given the high rates of poverty (Ball 2008) and poor educational attainment (Statistics Canada 2004) , intensifying support for early childhood development may increase the chances of school success for children of Aboriginal heritage.
Consistent with the observational measures of child receptive language skills, caregivers reported a greater proportion of children achieved their global developmental milestones by the time they left One World. While issues abound with caregiver reports (Morsbach and Prinz 2006) , these findings may represent true improvements in global development, as an increased knowledge of typical child development is a core concept in the parent education curriculum. Thus, improvements in caregiver-reported development may have been the result of increased parental awareness of developmental milestones. While One World is effective for children of Aboriginal heritage, contrary to expectations, caregiver involvement in One World had limited effect on caregiver outcomes (risk for child maltreatment, parenting stress, self-esteem, and daily life skills). Considerable deliberation about this finding has led us to believe that we may not be measuring the appropriate or relevant constructs for caregivers of Aboriginal heritage. Alternatively, it may be that personal and family issues were inter-generational, as suggested by the high proportion of participants who were involved in child welfare as children and as caregivers. This finding is consistent with other research about inter-generational transmission of risk in heterogeneous Canadian and US samples (Bifulco et al. 2002; Serbin and Karp 2004) . Even with a high quality, strengths-based program, caregivers of Aboriginal heritage demonstrated limited improvements in risk for child maltreatment and psychosocial well-being. Stories shared by caregivers gave voice to the origin of much of this adversity. A lifetime of loss and grieving with insufficient resources to support positive early development leads to maladaptive coping and high risk behaviors. Thus, interventions for caregivers of Aboriginal heritage may need to focus more on spiritual and emotional healing, rather than on changing specific parenting behaviors, in order to penetrate the deeply rooted challenges within the families and societal interactions of these individuals. Limitations included the small sample, which precluded subgroup analyses by child gender. Additionally, the lack of a control group is a design limitation that should be addressed in future studies.
As designed and implemented, this two-generation preschool program holds promise to promote optimal outcomes for children of Aboriginal heritage. However, more work is needed to explore the unique needs of their caregivers and how to better measure success in this population. While AHS is targeted towards Aboriginal children and their families specifically, One World has demonstrated the ability to improve developmental outcomes for Aboriginal children within a culturally diverse environment. Thus, children of Aboriginal heritage may benefit from enrolment in any evidence-based, two-generation preschool programs, regardless of cultural composition. This may maximize accessibility to preschool programs and increase the value of investments in early intervention programming.
